Superior dislocation of the patella with intact patellar tendon is a rare condition. Most cases in literatures were diagnosed by clinical examination and plain radiography; however there are many cases that were misdiagnosed as patellar tendon rupture. In this case, we demonstrate the use of ultrasound for diagnosis of superior dislocation of the patella in the emergency department. We also include a literature review of similar cases and discuss the advantages of different types of imaging for diagnosis in this condition.
Introduction
Superior dislocation of the patella with intact patellar tendon is a rare condition [1] . The age group of the patient is between 45 and 80 years. Most of them had preexisting degenerative joint . Most cases in literature review were usually diagnosed by clinical examination and plain radiography. The primary superior dislocation of the patella is easily treated with simple closed reduction under adequate anesthesia. However, there are many cases in which that treatment was delayed due to misdiagnose as patellar tendon rupture [3, 4, 10, 17] . In this report, we describe and provide discussion on the ultrasound used, as a helpful additional imaging, for diagnosis of superior dislocation of the patella in the emergency department.
Case Presentation
A 50-year-old man presented with right knee locked in hyperextension after falling with the knee extended. He had a severe knee pain and was unable to bend his knee. Initially, the patient was diagnosed as ruptured patellar tendon and was managed by immobilization with a long leg splint at a community hospital. The patient was referred to our hospital 5 hours after the injury. He had persistent anterior knee pain, inability to bend his knee, high-riding patella, anterior tilt of superior part of the patella, and skin dimple inferior to patella ( Figure 1 ). The lateral radiograph of the right knee showed high-riding patella with inferior patellar osteophyte locked to osteophyte at the superior aspect of femoral condyle (Figures 2(a) and 2(b) ). The physical examination and lateral radiographs of the knee represented superior patellar dislocation, but the patellar tendon integrity cannot be confirmed. Subsequently, the bedside ultrasonography, performed by an orthopedic surgeon, is used to evaluate the extensor mechanism of the knee. The patient was in supine position with his knee fixed in extension. Under high frequency transducer (GE healthcare, LOGIC Book, 8 MHz linear transducer), longitudinal ultrasound was performed through the entire length and width of the patellar tendon. Transverse scan was subsequently performed to complete the evaluation of patellar tendon in two perpendicular planes. The multiple, parallel echogenic lines of the patellar tendon were demonstrated between the lower pole of the patella and the tibial tuberosity ( Figure 3 ). This ultrasound finding confirmed that the patellar tendon was intact. The dynamic study was not performed because the patient's knee was fixed in extension. The images were reviewed by a senior orthopedic surgeon and a radiologist, and the diagnosis of patellar dislocation with intact patellar tendon was agreed upon. After intravenous sedation, closed reduction was performed by using thumb and index finger to elevate the patella and gently move the patella into superior and lateral directions. The patella was easily relocated. The patient was able to achieve full active range of motion immediately after reduction. A follow-up ultrasound evaluation and lateral radiograph of the knee confirmed the anatomic reduction without any complication. Compression dressing was applied and partial weight walking with axillary crutch was advocated for 2 weeks. At 18 months' follow-up he had no pain or recurrent dislocation.
Discussion
Superior dislocation of the patella with intact patellar tendon is a rare condition, only 20 of which have been reported in English medical literature [1] . The first case was reported by Watson-Jones in 1956 [22] . Most patients with this condition had preexisting degenerative joint . Osteophytes at the inferior aspect of patella and at the anterior aspect of medial condyle of femur are the identified cause of the locked knee in extension [7, 8, 12, 18, 19, 23] . The usual mechanism of injury is forceful contraction of quadriceps tendon with or without a posteriorly directed force [9] . However to make the correct diagnosis on the first visit might be difficult because most physicians are more familiar with lateral dislocation of the patella and rupture of the patellar tendon [1] . Many of the cases in previous studies received delayed treatment due to being misdiagnosed as patellar tendon rupture [3, 4, 10, 17] . Diagnosis should be [4, 10, 18] .
(ii) Evaluating the medial structure injury such as vastus medialis tear [4] .
(iii) Follow-up immediately after closed reduction [4, 18] . 3D-computed tomography (i) Evaluating the osteophytes at the inferior aspect of the patella and at the superior aspect of femoral condyle [1] .
Magnetic resonance imaging (i) Evaluating the integrity of the patellar tendon [4, 9, 13] .
(ii) Evaluating the osteophytes at the inferior aspect of the patella and at the superior aspect of femoral condyle [4, 9, 13] .
(iii) Evaluating any associated injury such as vastus medialis tear [4] .
(iv) Evaluating the cartilage and other intra-articular pathologies.
differentiated from patellar tendon rupture because it is a surgical condition. In most cases in literature, this condition is diagnosed by clinical examination and plain radiography. The presentations are anterior knee pain, locked knee in hyperextension, inability to bend knee, high-riding patella, anterior tilt of superior part of the patella, and skin dimple just inferior to the patella. Lateral radiograph shows superior dislocation of the patella and osteophytes at the inferior aspect of patella and at the anterior aspect of medial condyle of femur [4] . However, when the diagnosis is uncertain, additional imaging, such as ultrasound [4, 10] , 3D-computed tomography [1] , or magnetic resonance imaging [4, 9, 13] , may be helpful (Table 1) .
High-resolution ultrasonography has been recognized as an effective method of examining the extensor mechanism of the knee in both acute and chronic injuries. A key advantage of ultrasound over MRI is the ability to image tendons and bones dynamically and being useful for evaluating the reduction immediately in emergency department [4, 18] . Furthermore, in some cases, imaging is needed to look for any associated intra-articular damage such as osteophytes, osteochondral injury, or ligament tears. In this situation MRI provides a means of imaging of the intra-articular structures [4, 9, 13] . However, it is not recommended in the evaluation of most suspected extensor mechanism injuries because it is costly and usually unavailable in the emergency room. CT scan is useless imaging for diagnosis, because it is only shows the locked osteophytes [1] , which can usually be clearly demonstrated by plain film.
In conclusion, although superior dislocation of the patella is a rare and non-life-threatening condition which may be unrecognized, a careful examination and investigation can lead to accurate diagnosis and appropriate management. At initial presentation, this condition may be confused with the rupture of the patellar tendon. Therefore, if physicians cannot exclude the rupture of the patellar tendon by clinical examination and plain radiograph, additional imaging studies such as ultrasound have an important role for correct diagnosis and confirmation of successful reduction immediately in the emergency department.
